Many possible etiological factors have been implicateds, including metabolic retention of calcium, multiple osteomas, intercellular capillary hemorrhages with extravasation of blood into tissues, disturbances of embryonic development, trophoneurosis comparable to progressive muscular atrophy, metaplasia of local connective tissue, development of mesenchymal cells into osteoblasts, excess production of sarcolactic acid in the muscles, and hyperactivity of the parathyroids. That the disease is congenital is indicated by the frequency of associated congenital deformities (microdactylism of thumbs and great toes) and onset early in life3. Evidence that the disease may be hereditary includes two examples of familial incidence6 and two instances of its occurrence in homozygotic twins3. There is at times a family history of myositis ossificans or short thumbsl. The basic defect in this disorder is yet to be revealed although it seems clear that it resides in the connective tissue. The relationship between antenatal events; i.e., microdactylism and other defects and the postnatal heterotopic ossifying process is not clear, but it has been suggested that all the abnormalities may be the expression of a single or closely related set of genetic factor+ 7.
There is little information concerning possible occurrence of this disease in animals. ROSENSTIRN~ in 1918 mentioned a diagnosis of progressive ossifying myositis made by LORGE (1871) in a horse used for anatomical dissection. ROSENSTIRN~ made a diagnosis of the disease in a dog on the basis of skeletal lesions occurring in conjunction with carcinoma of the lungs. He stated that the lesions were comparable to those of hypertrophic pulmonary osteoarthropathy reported by LIENAUX (1899-1909), ALAMARTINE (1907) , and BALL and ALAMAR-TINE (1908) , and his description suggests that he was dealing with the latter condition. J0~s.r~ lists the disease under the heading myositis ossificans progressiva and cites references to several reported instances in animals. These include two of the above-mentioned cases of hypertrophic pulmonary osteoarthropathy reported by LIENAUX. He also quotes descriptions and opinions from KITT (1921) suggesting that in most instances reported cases of generalized myositis ossificans in animals belong in the category of hypertrophic pulmonary osteoarthropathy.
The purpose of this article is to report the occurrence of a pathologic condition in pigs similar to generalized myositis ossificans in man.
Clinical History
In 1942, a boar sired 115 pigs on 3 adjoining farms at Chippewa Falls, Wisconsin. The boar was apparently normal until 9 months of age when enlargement of the right hind leg suddenly developed. The condition progressed so rapidly that within a month the boar was nearly paralyzed in the hind quarters and had lost considerable weight. The boar was sold for slaughter and was condemned upon Federal inspection because of bony enlargements on the hind legs and a degree of physical emaciation adjudged sufficient to render the carcass unfit for human consumption.
Among the 115 viable pigs sired by the boar, 34 developed a similar condition. Both males and females became affected but no information on the proportion of affected males to females was obtained. The pigs appeared normal at birth, but at ages from 2 to 6 months they developed multiple firm enlargements in various places along the spine. In occasional instances enlargement occurred in the tarsal region. When first noted, the swellings seemed to be very painful and affected pigs became stiff and were reluctant to move. Within a week after a lesion was first observed, it would swell to several times the original size. Affected pigs lost weight rapidly.
The enlargements were firm to hard on palpation. Their locations varied in different animals but they were found predominantly along the posterior thoracic and lumbar vertebrae, and less often in neck, shoulder, and tarsal regions. No information on possible bilateral symmetry of the lesions was obtained.
Necropsy Examination
Gross pathologic alterations were not observed in visceral organs or lymph nodes of any affected pigs. There were large irregular masses of extracortical bone in relation to various parts of the skeleton in different animals. Affected structures included thoracic vertebrae and adjoining ribs ( Figs. 1 and 2 ), cervical and lumbar vertebrae, and tarsal bones (Fig. 3) . The abnormal osseous masses appeared to be cancellous in nature and were softer than normal bone when sawed. In some areas the lesions overlaid the periosteum of underlying bone. In others, a periosteal line could not be identified and the superimposed lesion appeared to be continuous with the adjacent skeletal bone ( Figs. 1 and 3) . Difficulty in dissecting the large masses of newly formed bone made it impossible to determine more precise relationships of the lesions with underlying bones. Bony lesions developing along the spine extended deeply into and replaced adjacent muscular tissues resulting in gross clinical deformities (Figs. 1 and 2) . However, lesions developing in the tarsal region where there is considerably less overlying musculature* were equally large and expansive (Fig. 3) .
Microscopic Examination
The lesions consisted of cancellous bone with a pseudomarrow of fatty tissue (Fig 4.) , or fibrous tissue, or a mixture of both (Fig. 5 ).
Scattered islands of fibrosed atrophic musculature also were present (Fig. 6 ).
There was a variable relationship of lesion and underlying bones. In some areas the lesion was closely applied to the periosteum (Fig. 7) . In others, normal cortical bone and periosteum were absent and the bony trabeculae of the lesion were in continuity with trabeculae of normal subcortical spongy bone. In such areas, the boundary of bone and lesion was delineated by the abrupt transition from hematopoietic marrow of the bone to fatty pseudomarrow of the lesion. There also were areas where periosteum and cortex of underlying bone were absent, but fibrous tissue containing occasional atrophic muscle fibers lay between the normal subcortical spongy bone and the bony tra-* There is a small but well-developed muscle, extensor digitalis brevis, on the dorsal face of the distal part of the tarsus and on the chief metatarsal boneslo. beculae of the lesion. Finally, there were areas where cancellous outgrowths of cortical bone exended into and became part of the bony lesion.
Variations with respect to growth activity were seen at the periphery of the lesions. In some areas, the lesion appeared quiescent with no evidence of active osteogenesis. In others there were numerous osteoblasts along the edges of the bony trabeculae, and the peripheral fibrous tissue contained numerous hypertrophic, hyperchromatic cells, presumably fibroblasts undergoing metaplasia into osteoblasts. Beneath the periphery of recently developed lesions there usually were numerous multinucleated osteoclasts indicating an active process of so-called bone modeling. At the extreme periphery of the lesions, beyond the areas of bone formation, there was a zone of interstitial fibrosis with atrophy of the fibrosing musculature.
Discussion
Sections of this material (Armed Forces Institute of Pathology Accession 104031) were shown in conference at the A.F.I.P. in 1944 and the consensus was that the affection was generalized (progressive) myositis ossificans, familial. Other diagnoses were proposed by consulting pathologists. These were osteoma, osteosarcoma, osteitis fibrosa, and hereditary chondrodysplasia. Osteoma was eliminated because large amounts of atrophic fibrosed musculature were present in the lesions and appeared to be a part of the pathologic process. Osteosarcoma was eliminated because the microscopic appearances of the lesions were generally benign and there was no evidence of metastasis in either lymph nodes or viscera. Osteitis fibrosa was not considered because underlying bones were not sufficiently affected by the pathologic process. The lesions appeared to involve the cortex, periosteum, and surrounding fibrous structures. Hereditary chondrodysplasia (multiple hereditary cartilagenous exostoses) was not considered because the lesions did not show preference for long bones, nor were they covered by a cartilagenous cap.
The final problem in diagnosis was selection of the name to be used in recording these cases. The alternate designation, progressive ossifying fibrositis, has more scientific validity than generalized ossifying myositis because it implies that the affection originates in connective tissues rather than musculature. Fibrodysplasia ossificans progressiva is even better because it does not assert the false premise that the affection is inflammatory in nature. Another excellent alternate designation suggested in conference was hereditary dysplasia of the mesenchyme (non neoplastic). However, the established designation, generalized myositis ossificans, was adopted because, in reporting a rare disease, we considered it to be more important to demonstrate its identity in relation to published cases than to attempt improvement in nomenclature.
Sammav
When 2 to 6 months of age, 34 pigs of a total of 115 sired by one boar developed lesions of generalized myositis ossificans that were similar to this pathologic condition in humans. Their sire had developed, at the age of 9 months, clinical signs compatible with this disease. The macroscopic and microscopic characteristics of the lesions in these pigs are described.
Z,mammenfassszmg
Bei 34 von insgesamt 115 von einem Eber gezeugten Schweinen entwickelten sich im Alter von 2 bis 6 Monaten Veranderungen einer generalisierten Myositis ossificans, die mit der entsprechenden Erkrankung beim Menschen iibereinstimmen. Der Eber selbst hatte im Alter von 9 Monaten klinische Erscheinungen gezeigt, die fur diese Krankheit gesprochen hatten. Die charakteristischen makroskopischen und mikroskopischen Veranderungen bei diesen Schweinen werden beschrieben.
